Antibiotics are widely believed to be overused and misused. Approximately 80% of all prescriptions for antibiotics are written by GPs. There are many external factors that influence a GP's decision to prescribe, including patient pressure. Access to primary care services operates on a two-tier system in the Republic of Ireland: General Medical Service (GMS) card holders have free access to GPs and medications; and non-card holders (private patients) must pay a non-subsidised fee to visit their GP.
INTRODUCTION
The burden of antimicrobial resistance is a major public health concern.
1 One of the primary factors contributing to resistance is the unnecessary use of antimicrobials, but translating this message into practice is a major obstacle. In a survey commissioned by the European Union, the majority of people believed antibiotics to be effective against viruses and one in five has taken antibiotics to treat 'the flu'. 2 Approximately 80% of antibiotic prescribing is conducted by GPs in the community. 3 The percentage of antibiotics prescribed unnecessarily is unknown, but it is believed that a number are used to treat minor respiratory tract infections (RTIs). 4 These conditions -such as the common cold, sore throat, acute otitis media and acute bronchitis -are often of viral aetiology and there is no compelling evidence to support the use of antibiotics in their treatment. [5] [6] [7] [8] It has been shown that using antibiotics to treat these conditions does not prevent serious complications in otherwise healthy adults. 9 The introduction of guidelines alone has not proven to be effective at reducing antibiotic use for conditions that are, mainly, viral. 10 There is now evidence that those who consume antibiotics are more likely to become infected by organisms resistant to that antibiotic in the weeks and months following their antibiotic course. 11 There are many external (non-clinical) factors that influence a GP's decision to prescribe antibiotics. Patient pressure and time restraints have been quoted as potential reasons for GPs providing treatment, despite clinical evidence suggesting that it is not necessary. [12] [13] [14] GPs perceive the threat of antimicrobial resistance to be less than the marginal benefit of antibiotics, particularly when dealing with patients with whom they are familiar. 15 Maintaining good relationships is paramount for GPs and they have been shown to overestimate the patient's expectation at a consultation. 16 The perceived demand by patients for antibiotics has been shown to be associated with GPs' decisions to prescribe them. 17 Considerable variation in practice exists between GPs; those who have been in practice longer have been found to prescribe more antibiotics. 18 Geographical variation in antibiotic prescribing, which cannot be justified by differences in presentation and demographics, has also been shown to exist in primary care across Europe. 19 In a study of those who had received antibiotics and those who had not for their symptoms of acute cough, there were also no differences in recovery rates. 20 The Republic of Ireland is one of three European countries in which antibiotic use in primary care has been increasing -this has occurred at a rate of 3% per year since 2000. 3 In the UK and France, considerable reductions in antibiotic prescribing have
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Aim
To ascertain whether there was a difference in antibiotic prescribing practice between those who pay a fee for their GP consultation and those who attend free of charge.
Design and setting
Cohort study in Irish general practice.
Method
All GPs attending continuing medical education (CME) groups nationwide were invited to participate from October 2008 until April 2010. GPs gathered data on 100 consecutive consultations including diagnosis and patient characteristics.
taken place, mainly due to public awareness campaigns and a reduction in respiratory consultations. 21 There is considerable debate globally about how primary care services should be funded and delivered. 22 As a result, policymakers have used a wide variety of strategies to make the best use of national resources. The need for efficient delivery of healthcare services is paramount. Currently, in Ireland, access to primary care services operates on a two-tier system:
• General Medical Service (GMS) card holders attend GP surgeries free of charge and are entitled to free medications. Eligibility is means tested and, in 2009, 33% of the population in Ireland were GMS card holders. 23 GPs are remunerated for the services they provide to GMS patients through a capitation method, whereby the number of visits made by the patient is not regarded. This could be seen as a disincentive for GPs to encourage GMS card holders to re-visit.
• Private patients (non-card holders) must pay a non-subsidised fee to visit their GP. A consumer survey in 2010 found that the average fee per consultation was €51.
24
Almost all GPs in Ireland (96%) operate a mixture of GMS and private practice lists. 25 In other countries, such as the UK, GPs working for the NHS are not allowed to charge patients for their family health services. There are many reasons why this regulation was introduced -a GP working in an unregulated private market may have an incentive to provide above the required services, a phenomenon known as 'supplier-induced demand'; 26 GPs can also be under more pressure from patients to provide unnecessary treatments due to the cost implications for further consultations if required. The method of GP remuneration and patient demands have been acknowledged as some of the main factors that influence the practice of GPs. 27 In Canada, both salary-based and fee-forservice GPs exist and it was found that there was an association between fee-for-service GPs and high rates of antibiotic prescribing. 28 It is postulated that this may affect the GP's decision to prescribe antibiotics during a consultation in Ireland.
METHOD

Setting
In 2007, there were 3110 GPs registered in Ireland, but these may not be all practising. 29 In 2009, 2244 GPs received reimbursement for medical services from the Primary Care Reimbursement Service, which is part of the Health Service Executive. 30 The majority of GPs in Ireland are regular attendees of the small-group continuing medical education (CME) network; run by the Irish College of General Practitioners, this involves GPs meeting on a regular basis to learn in a mutually supportive group. The system is resourced by 37 CME tutors nationally, has a target population of 1934 GPs, and an attendance of over 80% of all GPs in Ireland. 25 Tutors run monthly meetings each year from September until June.
Participants
All CME tutors and their groups were invited to participate in the study from October 2008 until April 2010. All participating GPs had a mixture of both GMS and private patients in their practice, and each GP completed an anonymous demographic questionnaire detailing their practice size and area, the number of years they had been in practice, and their postgraduate experience.
Data collection
Participating GPs gathered data on 100 consecutive consultations using a predefined data collection proforma. CME tutors distributed the material at CME meetings and instructions were given to help GPs complete them. Anonymised patient information was recorded including the patient's age, sex, and patient payment status (that is, GMS card holder or private patient). GPs recorded the reason for the consultation or the diagnosis if applicable.
From the information provided, the authors agreed the following were taken to indicate probable RTIs/symptoms: cough
How this fits in
The remuneration method of GPs is debated in all healthcare systems and GPs are known to respond to incentives. Patient expectation is also known to influence prescribers, particularly for prescriptions for antibiotics. In the Republic of Ireland, only a third of the population have access to their GP free of charge. The young, older people and those who are socioeconomically disadvantaged are overly represented in this group and would be likely to have an increased need for antibiotics. This study offers evidence to suggest that prescribing patterns may be influenced by whether the patient pays for the GP consultation, rather than by clinical need alone.
(with/without sputum), chest infection, bronchitis, RTI (lower/upper), sore throat/infection, tonsillitis, pharyngitis, sinusitis, rhinitis, otitis media, otitis externa, earache. A sample (10%) was doublechecked for coding entry errors.
When an antibiotic was prescribed during the consultation, details of the prescription and directions for use were recorded. If a delayed or deferred prescription for antibiotics was given, which was to be dispensed at a later time if necessary, this was agreed by the GP and patient, and recorded. 31 Out-of-hours consultations were not recorded.
No data was collected during the summer months as CME groups do not convene during this time. During the time of data collection, eligibility for a GMS card changed; from 1 January 2009, patients aged >70 years, who had previously enjoyed automatic entitlement, became subject to a means test. Table 1 ). All GPs were from practices with lists of both GMS card holders and private patients. GPs estimated the number of patients that were on their lists. The median total list size was 2400 patients (interquartile range [IQR] 1631-4700), combining the list of GMS card holders (median 900; IQR 500-1425) and the private patient list (median 1500; IQR 1000-2500).
Analysis
Patient age groups are shown in Figure 1 Increased age was not shown to be a contributing factor influencing the receipt of prescriptions for antibiotics; people aged ≥65 years were less likely to receive a prescription for antibiotics than patients aged <65 years (χ 2 = 58.12, P<0.001, OR 0.69, 95% CI = 0.63 to 0.76). When prescribing rates to patients aged ≥65 years were compared with those to adults aged 18-64 years, those aged ≥65 years were still less likely to receive an antibiotic (OR 0.91, 95% CI = 0.82 to 1.00, data not shown); however, this association was not significant (χ 2 = 3.54, P=0.058). In total, there were 470 (13.80%) delayed prescriptions for antibiotics; the patient's GMS status was unknown for 30 (6.38%) of these, but private patients were more likely to receive a delayed prescription (OR 1.36, 95% CI = 1.14 to 1.71) ( Table 2 ). The majority of antibiotics prescribed for both groups were for diagnosis or symptoms of a respiratory-related illness. A higher percentage of private patients (1037, 67.96%) received an antibiotic for a respiratory-related illness compared with GMS card holders (1028, 61.59%). Private patients were more likely than GMS patients to receive an antibiotic when consulting with a respiratory illness (OR 1.47, 95% CI = 1.28 to 1.69) ( Table 2) .
DISCUSSION
Summary
These results demonstrate that private patients are more likely to receive a prescription for antibiotics, suggesting that whether a patient pays at the GP interface may influence the GP's decision to provide such a prescription. This was not expected as GMS patients are higher users of medical care than private patients due to the higher age demographic and the lower socioeconomic background of the group.
Antibiotic prescribing was particularly high for private patients with respiratory symptoms. In addition, antibiotic prescribing rates for patients aged ≥65 years were not shown to be higher than those for younger patients. Antibiotic use in private patients may also be due to their presenting later and, as they may be charged for a second visit, being hesitant to re-consult if their symptoms worsen. This further supports the theory that non-medical external factors have a role in antibiotic prescribing in primary care. Delayed prescriptions were more likely to be prescribed to private patients, negating the need to re-consult if symptoms deteriorated.
Strengths and limitations
To the authors' knowledge, this is the first time that information regarding both private patients and GMS card holders has been recorded in the context of antibiotic prescribing. Until this point, it was unknown whether the method of payment influenced the GP's decision to prescribe antibiotics. A limitation of this study was that GPs did not record the duration of symptoms of each patient, which may influence their decision to prescribe antibiotics. It is generally thought that, on average, private patients wait longer to visit their GP due to the cost implications and are, therefore, likely to have worsening symptoms. GMS card holders do not have the payment barrier to overcome and so may present earlier in their condition; they aso have the opportunity to re-consult at no charge. This will be examined further in qualitative work that is currently being conducted.
Another issue is the fact that age-specific profiles of GP panels are unavailable in Ireland. Patients do not have to be registered with a particular GP and are, therefore, free to visit any doctor. This makes it difficult for GPs to keep a valid register of their patients. It is also difficult to compare GPs using prescribing tools, such the standardised prescribing ratio, as their panel lists are not available. 33 The most recent general practice-based morbidity survey in the UK identified 'symptoms, signs and ill-defined conditions' as one of the most common computercoded group of disorders. 34 Diagnostic codes were not used in this study as a large proportion of consultations that take place in general practice cannot be given a definite diagnostic label.
Participating GPs were aware that information on their antibiotic prescribing was to be used to feed back to their CME groups; however, they were unaware that the payment method of the patient would be the subject of a subsequent analysis. The population of GPs in this study may be skewed towards those with an interest in the area of antibiotic prescribing but their behaviour might be expected to be less influenced by non-clinical factors, such as payment method of the patient.
Comparison with existing literature GMS card holders are known to be higher consumers of medical care; they had an average of six visits per year in 2001, compared with 2.3 visits for those without a medical card. 35 GMS card holders represent an older population demographic pattern, as seen in this study in which over 40% of patients were >60 years. Eligibility for GMS cards is means tested and the majority of patients have a lower socioeconomic status than the general population. Research to date on antibiotic prescribing in Ireland has not included non-GMS card holders. 36 Pharmacy sales data is available but holds no information on individuals. 37 Unlike other countries, in Ireland information on diagnostic indications associated with prescriptions for antibiotics in the community is not known. 3 This data is vital if strategies are to be developed to reduce antibiotic use and identify where potential overprescribing is occurring. 38 Older patients are more likely to develop complications such as pneumonia, following a respiratory infection 9 and, therefore, antibiotic use in this cohort would be expected to be higher than in the general population. However, this study found that older patients were no more likely to receive an antibiotic than patients aged <65 years. This may indicate that inappropriate prescribing is occurring more in the younger, healthier population. This study showed that, in Ireland, the average rate of antibiotic use in the older cohort is lower than in the general population; this is contrary to other countries such as the UK and the Netherlands, where the highest antibiotic rates are seen in older people (that is, those aged >75 years). 39 It is acknowledged, however, that this study was conducted in general practices and, as such, did not include prescription data for patients in long-stay care facilities where antibiotics are often prescribed.
High antibiotic rates were seen in the 1-4-year-old age group for both GMS card holders and private patients, with nearly one in two private consultations in this age group resulting in a prescription for antibiotics (age-specific antibiotic rate: 46.46 per 100 consultations). Members of this age group are commonly the highest e553 British Journal of General Practice, September 2011 The proportion of delayed antibiotic prescriptions that are dispensed is unknown. This study found that delayed prescriptions accounted for 13.80% of the total number of prescriptions written. Currently, in Ireland, as patients are free to visit any pharmacy to dispense their medication, there is no procedure for follow-up to determine whether delayed prescriptions are dispensed or not; as such, the doctor has no way of knowing whether the prescription is taken by the patient, unless that patient provides this information at their next GP visit. This study found that delayed prescriptions were more likely to be given to private patients, negating their need to re-consult at an additional charge. This may indicate that diagnostic uncertainty has a significant role in antibiotic prescribing decisions in primary care. 40 The option of advising patients to re-consult if their condition deteriorates is more difficult with private patients as there are cost implications. This alone may place more pressure on the GP to prescribe as, despite their advice, they may not see the patient again. This could be a significant factor as to why private patients are more likely to receive an antibiotic for delayed use.
Wide variation in antibiotic prescribing is known to exist in primary care and differences in health systems have been suggested as one reason why this is occurring. Patient pressure has been quoted as a factor in unnecessary antibiotic prescribing, particularly with regard to respiratory conditions. Research has also shown that GPs are more likely to provide a prescription if they believe that the patient wants one. 13, 41 It would appear in Ireland that this factor is pertinent as the issue of patient payment at the point of the consultation exists. A study comparing the effect of a GP charge in Northern Ireland (where access to GPs is free) and the Republic of Ireland, found that a quarter of private patients had not gone to their GP with a medical problem in the previous year due to the cost. 42 This would suggest that GPs may feel more compelled to provide services that they think are expected by their private patients because they have paid for the consultation; GPs may also believe that patients will not return if their expectations are not met.
Antibiotic prescribing has also been shown to encourage subsequent attendance for patients who experience similar symptoms in the future. 43 The current study suggests that, although patient pressure for antibiotics could occur with all patients, it could be a particular issue with private patients. These are a younger, healthier cohort than GMS card holders and, yet, the likelihood of receiving a prescription for antibiotics is greater.
Implications for research
Patients should have the right to the same treatment regardless of whether they pay for the service provided by their GP; this study questions this equity, particularly given that GMS patients in Ireland are higher utilisers of medical care than the general population. However, with respect to GP visits, it is possible that patients will behave differently when a charge is involved and that private patients may wait longer than GMS card holders before consulting.
Further exploration of the influence that payment methods have on prescribing ought to involve cases that are matched for severity. In addition, other countries should be aware of the possible influence that reimbursement structures in general practice may have on the prudence with which antibiotics are prescribed.
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